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(54) WAVEFORM PR06ESS0R 

(57)Abstract: ..-.>■ 
PURPOSE: To realize the measurement with high accuracy by eliminating 
a waveform component exerting an adverse influence on an object 
measurement from among observed waveforms. 

CONSTITUTION: This processor is constituted of a pulse wave measuring 
part 1, a parameter part 2 for calculating a pattern of a parameter of 
amplitude, etc.. from an observed pulse wave, a holding part 3 for storing 
the pattern of this parameter, a pattern holding part 4 for holding a 
standard pattern of the parameter, a comparing part 5 for comparing the 
pattern of an observed parameter with that of a standard parameter, a 
correcting part 6 for correcting an observed pulse wave envelope based 
on the result of this comparison, and a blood pressure estimating part 7. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wave processor which consists of a comparison means compare a wave-like observation 
means, a parameter count means calculate the pattern of a predetermined parameter from the observed 
wave, and a storage means hold the standard pattern of a parameter with said pattern and said held 
standard pattern of the calculated parameter, and an amendment means amend said parameter of the 
observed wave based on the comparison result of this comparison means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wave processor used for the electronic tonometer 

of a swing method method etc. 

[0002] 

[Description of the Prior Art] Generally, although the electronic tonometer of a swing method method 
extracted the pulse wave component on which a cuff pressure is overlapped by the cuff in the process 
which carries out the crawling exhaust air of the cuff pressure for the blood flow of an artery a stop and 
after that, for example, computed the amplitude of each pulse wave as the parameter and arranged this 
by cuff pressure change correspondence, it applied the predetermined algorithm to the envelope and has 
determined highest blood pressure and the optimal blood pressure as it 
[0003] 

[Problem(s) to be Solved by the Invention] In the electronic tonometer of the above-mentioned 
conventional swing method adoption, since a blood-pressure decision is made using the envelope which 
makes the pulse wave amplitude a parameter, when the number of pulse waves was not fully observed, 
or when the unusual wave by the body motion or arrhythmia was included in a pulse wave, this carried 
out the bad influence and there was a problem that presumption, as a result blood-pressure decision of 
an exact pulse wave could not be performed. 
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[0004] This invention was made paying attention to the above-mentioned trouble, removes the wave 
component which has a bad influence on the measurement made into the purpose out of the observed 
wave, and aims at offering the wave processor which can realize accurate measurement. 
[0005] 

[Means for Solving the Problem and its Function] The wave processor of this invention consists of a 
comparison means compare a wave-like observation means, a parameter count means calculate the 
pattern of a predetermined parameter from the observed wave, and a storage means hold the standard 
pattern of a parameter with said pattern and said held standard pattern of the calculated parameter, and 
an amendment means amend said parameter of the observed wave based on the comparison result of 
this comparison means. 

[0006] In this wave processor, if the pattern of the wave-like parameter observed with the observation 
means is compared with the pattern of the standard parameter which is carrying out storage 
maintenance and both patterns are not in agreement, the observed wave-like parameter will be amended 
according to that comparison result. Blood pressure measurement with a high precision becomes 
possible, without receiving the bad influence by the body motion or arrhythmia, since this will be 
amended by comparison if the pulse wave envelope which will be made standard by a body motion and 
arrhythmia if this wave processor is used as equipment which obtains the envelope of the pulse wave 
amplitude of an electronic tonometer is not obtained. 
[0007] 

[Example] Hereafter, an example explains this invention to a detail further. Drawing 1 is the block 
diagram showing the configuration of the one example equipment of this invention. This example 
equipment applies the wave processor of this invention to the pulse wave processor of the electronic 
tonometer of swing method adoption. 

[0008] This example electronic tonometer consists of the pulse wave test section (Observations 
Department) 1, the parameter count section 2, an attaching part 3, the pattern attaching part 4, a 
comparator 5. the correction section 6, and the blood-pressure presumption section 7. In addition, the 
parameter amendment section 8 consists of a pattern attaching part 4. a comparator 5,«and the 
correction section 6. The pulse wave test section 1 contains parts known well, such as a cuff, a 
pressure sensor, a booster pump, and an exhaust valve, and measures the pulse wave form known for 
the process which a cuff pressurizes or decompresses. The parameter count section 2 calculates the 
parameter which displays the configuration of waves, such as amplitude and the average, about the . 
pulse wave form measured by the pulse wave test section 1. An attaching part 3 carries out storage 
maintenance of the parameter calculated in the parameter count section 2 serially. The pattern 
attaching part 4 holds the number of the standard extremal value of a pulse wave envelope, and the 
inclination (maximum amplitude-mean amplitude) pattern of an envelope in the form of the Ruhr of a 
member cypripedium function, and is referred to from the collating section of a comparator 5. 
[0009] As shown in drawing 2 , a comparator 5 consists of the data reading section 11. the count 
section 12. and the collating section 13. reads amplitude data among the data held in the preservation 
section 3, calculates the change before and behind the maximal value, and the number of the 
maximum/minimal value and the maximal value (inclination of an envelope), collates with the standard 
pattern of the pattern attaching part 4, and performs detection of the existence of abnormalities, and an 
abnormality pulse wave. Collating uses the fuzzy inference engine which carries out internal organs to 
the collating section 13. The result of a comparison outputs the flag which shows the time series 
number of abnormality data, normal, and abnormalities. 

[0010] The correction section 6 receives the signal from a comparator 5, and when normal, nothing 
performs it but it sends the parameter of an attaching part 3 to the blood-pressure presumption section 
7 as it is. In the case of abnormalities, it interpolates using the data before and behind abnormality data 
number n (refer to drawing 3 ). The interpolation approach shown in drawing 3 is the interpolation value 
Yn which is the case of linear interpolation and becomes settled with this interpolation. Interpolation 
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value Yn =(Yn+1-Yn-1)/2+Yn-1 .... (1) 

It becomes. After interpolating about all the parameters used by blood-pressure presumption, the data 
which interpolated in the blood-pressure presumption section 7 are sent. 

[0011] The blood-pressure presumption section 7 presumes blood pressure from parameters, such as 
pulse wave amplitude. What was already known well should just be used for a presumed algorithm. For 
example, in the cuff pressure pair pulse wave amplitude characteristic, to the peak value of the pulse 
wave amplitude, the cuff pressure by the side of the high cuff pressure to the amplitude which is 0.5 is 
presumed to be highest blood pressure, and the cuff pressure by the side of the low cuff pressure to 
the amplitude which is 0.7 is presumed to be the lowest blood pressure to the peak value of the pulse 
wave amplitude. 

[0012] Here, processing of a comparator 5 is explained still more concretely. Here, extremal value is 
detected, fuzzy reasoning is performed using the average of the number of polar zones, and an each 
maximal value and the inclination before and behind that, and the size value and the unusual maximal 
value which are norma! are classified very much. Extremal value is three points, n, t, and w, as it is an 
envelope [ like / drawing 4 ], and it asks for the inclination average before and behind this maximal value 
as A-S*= (absolute value a+ absolute value b) / 2. 

[0013] However, * is [the inclination in front of the maximal value and b of the data number of the 
maximal value and a ] the inclinations after the maximal value. In addition, average-value A-S of the 
inclination before and behind minimal value P-S shown in drawing 5 , maximal value P-B shown in 
drawing 6 , and the maximal value shown in drawing 7 and the member cypripedium function of 
Conclusion DEC shown in drawing 7 are memorized by the pattern attaching part 4, and the Ruhr of 
malfunction detection shown further below is also memorized. . 
[0014] 

* if(if) P-B is Size then (it is — if) Abnormalities *if P-S is Size then Abnormalities *if P-B is Smallness 
and A-S is Smallness then Normal *if P-S is Smallness and A-S is Size then The flow shown in ' 
abnormalities next drawing 9 , and drawing 10 explains normal and abnormality judging processing of a 
pulse wave envelope. 

[0015] By initiation of operation, Variable n (data number of the amplitude arranged serially) is first set 
to 0 [a step (it omits Following ST) ST 1]. the n+lst amplitude An+1 [ next. ] from — n^h amplitude An 
subtracting — Sn ** — carrying out — the same — the n+2nd amplitude An+2 from — the n+lst 
amplitude An+1 subtracting — Sn ****** — (ST2) and Sn Sn+1 It judges whether a sign is the same 
(ST3). If the sign is the sarrie, sihfes^ it is whether thet Amplitude' iis rising at least or to descend, +one is ^ 
taken for Variable n (ST4), and processing of steps ST2-ST4 is repeated. 

[0016] Soon, it is Sn if the maximum point and the minimum point is reached. Sn+1 Since a sign will be 
different, the judgment of a step ST 3 serves as NO, and moves to a step ST 5. a step ST 5 ^ change 
value Sn from — Sn+1 Change of a sign judges in the change to 1 from 10. If that is right, since it 
means that the maximal value is included between them, maximal value, several P-B is counted +one 
(ST6), and it is Sn. An absolute value and Sn+1 It asks for the average of an absolute value, i.e., the 
average of the inclination before and behind the maximal value, and this is. saved (ST7). Since the 
judgment of a step ST 5 serves as NO and the case from 1 to 10 will contain the minimal value in 
between in this case, change of the sign in ST3 counts minimal value several P-S +one (ST8). It is a 
step ST 7 or a step ST 8. next moves to a step ST 9. And it judges whether it is a data end. When it is 
not the last data. Variable n is carried out +one (ST10), and processing of ST2-ST10 is regained until it 
becomes a step ST 2 with return and a data end. Thereby, the average of the number of the maximal 
value of a pulse wave envelope and the inclination before and behind the. maximal value and the number 
of the minimal value are called for. 

[0017] About all amplitude data, after processing of steps ST2-ST10.is completed, the judgment of a 
step ST 9 serves as YES, and then moves to abnormality judging processing. First, data P-S, P-B. and 
A-S (S) which set Variable S to 0 (ST11). and have been held It considers as an input and fuzzy 
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.reasoning is performed (ST12). And if the judgment result is unusual (ST13). the data number will be 
registered (ST14X Variable S is moved forward one time and processing of return and steps ST12-ST16 
is repeated to a step ST 12 until it will suppose that it remains as it is and Variable S will reach maximal 
value several P-B (ST15), if the judgment result is normal. Since the judgment of normal/abnormalities 
of the data corresponding to the number of the maximal value was ended when Variable S reached 
maximal value several P~B, this processing is ended. 

[0018] In addition, although the above-mentioned example explained the case where this invention was 
applied to an electronic tonometer, it can apply this invention to the equipment which processes other 
various waves. 
[0019] 

[Effect of the Invention] Since according to this invention it judges with it being the pattern of the 
parameter of an observation wave which is different from the pattern of a canonical parameter that this 
is unusual by comparison and proper amendment is added, the precision of wave processing improves. In 
using it especially as an electronic tonometer, the presumed precision of pulse pressure improves, and- 
even when there are few pulse waves under pressurization etc. which can be observed, there is an 
advantage, like presumption of accurate pulse pressure is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the one example equipment of this 
invention. 

[Drawing 2] It is the block diagram showing the internal configuration of the comparator which 
constitutes the above-mentioned example. 

[Drawing 3] It is drawing for explaining the abnormality pulse wave envelope in the above-mentioned 
example, and its interpolation approach. 

[Drawing 4] It is drawing for explaining the number of the maximal value in a pulse wave envelope, and 
the inclination average before and behind that. 

[Drawing 5] It is drawing showing the member cypripedium function of the minimal value. 
[Drawing 6] It is drawing showing the member cypripedium function of the maximal value. 
[Drawing 7] It is drawing showing the member cypripedium function of the average value of the 
inclination before and behind the maximal value. 

[Drawing 8] It is drawing showing the member cypripedium function of the output of fuzzy reasoning. 
[Drawing 9] [t is a flow Fig. for explaining abnormality judging processing of example equipment. 
[Drawing 10] It is a flow Fig. for explaining abnormality judging processing of example equipment. 
[Description of Notations] 
1 Pulse Wave Test Section 



2 Parameter Count Section 

3 Preservation Section 

4 Pattern Attaching Part 

5 Comparator 

6 Correction Section 
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